TSG-6: a TNF-, IL-1-, and LPS-inducible secreted glycoprotein associated with arthritis.
TSG-6 (TNF-stimulated gene 6) was originally discovered by differential screening of a cDNA library prepared from TNF-stimulated human diploid FS-4 fibroblasts. We show that the 35-kDa protein encoded by TSG-6 was undetectable in the medium of untreated FS-4 cultures, whereas its production reached approximately 1400 and 700 ng/10(6) cells after 24-h treatment with IL-1 or TNF, respectively. Stimulation of TSG-6 protein and mRNA levels was also demonstrated in normal human mononuclear cells by treatment with TNF and, especially, by LPS. In view of the inducibility of TSG-6 by inflammatory cytokines and its earlier demonstrated affinity for hyaluronan, we examined the presence of TSG-6 protein in the synovial fluids from patients with various forms of arthritis. TSG-6 protein was undetectable in the joint fluids of persons with no known history of arthritis, but high levels of TSG-6 oere demonstrated in the synovial fluids of a majority of arthritis patients. TSG-6 protein was also detected in the sera of some of the arthritis patients, albeit at concentrations that were less than in the joint fluids. To investigate the source of TSG-6 in the synovial fluids, we examined the production of TSG-6 protein in cultures of synovial cells. Synoviocytes from rheumatoid arthritis patients produced TSG-6 protein constitutively, and this production was increased by treatment with TNF or IL-1, but not with TGF-beta. Steady-state levels of TSG-6 mRNA were also increased in synoviocytes after treatment with TNF or IL-1. The presence of high levels of TSG-6 protein in the synovial fluids of arthritis patients and its inducibility by inflammatory cytokines in fibroblasts, mononuclear cells, synoviocytes, and chondrocytes suggest a role for TSG-6 in arthritis and inflammation.